Lines, Rays, and Angles 


FOCUS COHERENCE RIGOR 


LESSON AT A GLANCE 


Focus: 


4.G.2 Identify and draw points, lines, line segments, rays, angles (right, acute, 
obtuse), and perpendicular and parallel lines using appropriate tools. Identify these in 
two-dimensional figures. 

MATH PROCESSES AND PRACTICES 

MPP4 Mathematical Modeling 

MPP6 Use Precise Mathematical Language 


Coherence: 


Concepts and Skills Across the Grades 
Before Grade 4 After 
3.G.1 4.G.2 5.G.1 


Rigor: 


Level 1: Understand Concepts.................... Share and Show G Checked Items) 


Level 2: Procedural Skills and Fluency.......0n Your Own 
Level 3: Applications........0.... cece Think Smarter and Go Deeper 


About the Math 


Professional Development 


MPP6 Use Precise Mathematical 
Language 


In this lesson, student are introduced to the terms point, 
line, line segment, ray, angle, right angle, acute angle, 
obtuse angle, and straight angle. 


Students must distinguish between endpoints and arrows 
to identify and describe lines, line segments, and rays. 
Students learn that while a line and a line segment can be 
named in two ways, a ray can be named in only one way. 
Students then learn that an angle is formed by two rays 
that have a common endpoint. An angle can be named by 
its vertex or by using three points, with the vertex being 
the second point named. 


By understanding and using precise definitions, students 
can communicate their mathematical reasoning clearly. 
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Learning Objective 
Identify and draw points, lines, line segments, rays, 
and angles. 


Language Objective 

Student teams divide up the task and share 
information on how you can identify and draw 
points, lines, line segments, rays, and angles. 


Materials 
MathBoard, paper, straightedge 


For more about how GO Math! fosters Coherence 
within the Learning Progressions and Concepts and Skills for 
this chapter, see page 547). 


DIGITAL 


SE | Interactive Student Edition 


& Personal Math Trainer 


Math 


on the 


“a8 Math on the Spot 
18 Animated Math Models 


il iTools: Geometry 


WM HMH Mega Math 


Daily Routines 


Problem of the Day 10.1 


Mr. Diaz buys 864 straws. The straws come 
in 6 boxes with the same number of straws 
in each box. How many straws are in each 
box? 144 straws 


Vocabulary acute/angle, angle, line, line’ 


jJ¢ Interactive Student Edition 
© Multimedia eGlossary 


Fluency Builder 


Multiply Whole Numbers Write the 
following problems on the board. Have 
students practice multiplying whole 
numbers (1-digit by 3-digit and 4-digit and 
2-digit by 2-digit) by solving the problems 
and checking answers with a partner. 

3 X 304 = 912 658 X 7 = 4,606 

5X 1,228=6,140 3,406 x 4= 13,624 

60 x 38 = 2,280 25 X 90 = 2,250 

22 X 38 = 836 59 X 27 = 1,593 


Literature Connection 


From the Grab-and-Go™ 
Differentiated Centers Kit 


Students read about lines, 
angles, and plane figures 
that can be found in train 
stations. 


A New Angle on Trains 
and Train Stations 


© ENGAGE | 


with the Interactive Student Edition 


Essential Question 
How can you identify and draw points, lines, line segments, 
rays, and angles? 


Making Connections 


Invite students to tell you what they know about rectangles. 


How many corners do rectangles have? 4 corners What other objects 
have corners like rectangles? Possible answers: a door, a tissue box, or 
a desktop 


Learning Activity 

What is the problem the students are trying to solve? Connect the 

story to the problem. 

e What problem are you trying to solve? Helping the owner describe 
the shape of the corner of the sign that the owner wants. 

e What shape has a corner that looks like the corner the owner 
wishes to have for the sign? rectangle 


e Have students think about the meaning of the word angle. 


Access Prior Knowledge 

Remind students that a plane shape is a shape on a flat surface. 

It can be formed by points that make curves, line segments, or both. 
A plane shape can be opened or closed. Draw some open and closed 
shapes on the board, and have students tell whether each shape is 
open or closed. 


e How do you know whether the plane shape is open or closed? 
Possible answer: a clo plane shape starts and ends at the same point, 


Jan nan r ar nacn’t 
and an open pl ape doesn’t. 


sed 


ane sh 


(#1 How can you identify @ » ] 


and draw points, lines, 
line segments, rays, and By q 
angles? a, ‘ 
Uy 
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Rea 
Unlock the Problem world Lines, Rays, and Angles 
Math Processes and Practices Soiulcare he UNEy Sp eee eee 


Discuss the information in the chart 


] Name waa ag 


Learning Objective You will draw and 
name points, lines, line segments, rays, and 
angles and classify angles based on how they 
compare to the measure of a right angle. 


: eal 
with students. Peet Unlock the Problem (World 
ss What does an arrow mean In the drawing Everyday things can model geometric figures. For example, the period 
or symbol of alineora ray? that the line or ray at the end of this sentence models a point. A solid painted stripe in the 
continues without end in that direction mndille of a stealgit soadahodsls ane. 
e How is a line different from a line segment Term and Definition Draw It Read It Write It Example 
or a ray? Possible answer: a line continues without A point is an exact location in Ae point point 
end in both directions. A line segment has two uate — 
: : : A line is a straight path of points |<-- —————*-> ine BC BC 
endpoints. A ray has one endpoint and continues that continues without end in B © liescd = 


without end in only one direction. both directions. 


e Is FG another name for GF? Explain. No; 
possible explanation: a ray is named with its endpoint 


A line segment is part of a line o———»_linesegment DE —§ DE 


Ee aus between two endpoints. line segment ED | ED 
first, so FG has endpoint F and GF has endpoint G. 
Strategy: A ray is a part of a line that has p> ray FG FG 
one endpoint and continues ON E 


Restate 
Draw on the board the sun with rays. 


without end in one direction. 


e Define a ray for students. Then draw 


another ray to illustrate the definition. 
Q QO Activity 1 Draw and label JK. 


oa 


J 


e Restate that, like the sun’s rays, in math a 
ray is a line with a starting point and no 
endpoint. 


MPP6 Use Precise Mathematical Language 
Draw a line on the board and label two points 
on it S$ and T. 


e Is there another way to name JK ? Explain. 


Yes, KJ. Possible explanation: when naming a line segment, 


Ga Math Processes and Practices (6) 


Compare Explain how 
lines, line segments, and 
rays are related. 


Possible answer: a ray 
is part of a line. A line 
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either point can be named first. 


e How can you use the points to name a line 


segment can be part of a 
line, a ray, or another line 


segment and a ray that is part of this line? 
Possible answer: The part of the line between points S 
and T is a line segment. The part of the line that starts 


segment. 
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at S and continues through T is a ray. 


Activity 1 
e Why is it possible to name lines and line 
segments in two ways? Possible answer: a cane 


line extends without end in both directions, so you a = 
can name either point first. A line segment has two 


Reteach 10.1 
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endpoints, so you can name either endpoint first. _ ee canes abalon hope 
line AB; AB Aline continues without end in both 
line BA; BA directions. 
he seen 8:78 one 
Use Math Talk to focus on sebsiok ca ce ana 
‘ wi die ay peak aae 
students’ understanding of ‘ico ting wopant heen ye 
geometry terms presented in the lesson. onl x72 22 ede 
f ; angle 2vK, LZYX srepomt eon an anal The shared point is 
e Cana line be part of a line segment or a — 
a b 5 Aright angle forms Anacute angle An obtuse angle A straight angle 
ray? Explain. Possible answer: no; a line has no somamcome, rahtarge, —angeandlawshan 


a straight angle. 


endpoints, but a line segment has 2 endpoints and a ray 
has 1 endpoint. 


Ls 


e Can a line segment be part of a line ora Draw and label an example of the figure. Possible drawings are shown. 
ray? Explain. Yes; it can be a part that is between cs al ee 
two points on both. 
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Meeting Individual Needs 


Enrich 10.1 Differentiated 
Instruction 


Lesson 10.1 
Name Enrich 


Line Art 
Use geometric figures to draw each of the following. ara shown 


4. A flower using 1 line segment and 2. A sidewalk using 2 lines and 6 line 
8 rays. segments. 


AA 


, i 3 


3. Use geometric figures to draw your own design. Choose from points, 
lines, rays, segments, and angles. 
— 


Designs will 
vary. Possible 
answer is 
shown. 


4. (illite Neth)» Describe your design in Problem 3. Include the names 
of the figures you chose. 


Possible description: draw obtuse ZABC 


Possible drawings 


so that its vertex, B, points down. Then 


draw AC. Draw point D at the center of AC. 


Draw point E directly above point D, and 


draw DE. Draw point F on DE, closer to D. 


Draw acute ZEGF and acute ZEHF.| used 


points, angles, and line segments. 


10-6 


Angles 


Term and Definition Read It Write It 


Example 


An angle is formed by two rays angle PQR ZPQR 
or line segments that have the angle ROP ZROP 
same endpoint. The shared 


endpoint is called the vertex. angle Q 2a 


You can name an angle by the vertex. When you name an angle 
using 3 points, the vertex is always the point in the middle. 


Angles are classified by the size of the opening between the rays. 


A Fightangle forms A Straightangle forms | An acute angle 


a square corner. a line. is less than a right 


——_—_—_> | <> 


An bus aig is 
greater than a right 
angle. angle and less than 
a straight angle. 


QO Activity 2 Classify an angle. 
Materials = paper 


To classify an angle, you can compare it to a right 


: a 
oe F 
a ~ (-f---Eo 
1 
Make a right angle by using a sheet of paper. Fold 


the paper twice evenly to model a right angle. Use 
the right angle to classify the angles below. 
Write acute, obtuse, right, or straight. 


obtuse acute acute 


right 
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Advanced Learners igi ses 


Partners 


Materials paper 


e Have one student draw a figure from the lesson 


without letting his or her partner see it. 


e The student who draws the figure should describe 


the figure to the partner. 5 


e The partner then draws the figure 
on a sheet of paper based on the 
description. 


e Have students compare drawings 
when done. 


E 


e Then have partners switch roles, 
drawing and describing a new figure. 


“right angle DEF” 


Angles 


Review the chart. Tell students that when 
using three letters to name an angle, the 
middle letter is always the letter of the vertex. 


e Name the two rays that form ZPQR. OP: OR 


e What are two other ways you can name 
ZPQR? Explain. 2 ROP or ZQ; the letter of the 
vertex, Q, must be the middle letter when you name 
the angle using three points. 


Discuss the different types of angles. Explain 
that a right angle is often drawn with a small 
square corner in the angle. 


e Describe something in the classroom that 
models each type of angle. Possible answers: 
right angle: the corner of the door; straight angle: a 
line on the floor along the wall; acute angle: partially 
opened door; obtuse angle: hands on the clock 
at 10:30 


e How do an acute angle and an obtuse 
angle compare to a right angle? An acute 
angle opens less than a right angle. An obtuse 
angle opens more than a right angle but less than a 
straight angle. 


Activity 2 
MPP4 Mathematical Modeling Direct 


students to fold the paper carefully to make 
a square corner. 


e How can you use your right angle to 
classify other angles? Possible answer: | can 
compare each angle to my right angle. If the angle 
is less than my right angle, it is an acute angle. If the 
angle is greater than my right angle and less than a 
straight angle, it is an obtuse angle. If the angle is the 
same size as my right angle, it is a right angle. 


e Suppose the rays in Example c extended 
off the page. Would that change how 
the angle is classified? Explain. No; possible 
explanation: it would still be an acute angle because 
the size of the angle hasn’t changed. 


® COMMON ERRORS 


Error Students may confuse acute angles 
and obtuse angles when classifying angles. 


Example >» 


E F 


acute angle 


Springboard to Learning Have students 
compare the angle to the corner of an index 
card. Remind them that an acute angle 
opens less than a right angle. 
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© EXPLAIN | 


4 
Share and Show [oro] 


The first problem connects to the learning 
model. Have students use the MathBoard to 
explain their thinking. 

Use the checked exercises for Quick Check. 
Students should show their answers for the 
Quick Check on the MathBoard. 


Vv Quick Check PA Rt 


a student misses the checked 
exercises 


Differentiate Instruction with 
e Reteach 10.1 


e Personal Math Trainer 4.G.A.1 
e Rtl Tier 1 Activity (online) 


On Your Own 


If students complete the checked exercises 
correctly, they may continue with the 
remaining exercises. 

In Exercises 7-9, students draw and label 
examples of each figure named. After 
students finish, have them share their 
examples and discuss. 
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Name 


Share and Show ah) 


1. Draw and label AB in the space at the right. 


ABisa line segment 


Draw and label an example of the figure. Possible drawings are shown. 


2. XY @ 3. obtuse 2K 4. right 2CDE 
a 
$$ i 
xX ¥ K D B 
Use Figure Mfor 5 and6. Possible answers are given. rE U 

5. Name a line segment. @ 6. Name aright angle. 
as Vv 
TU ZTUW Ww 


Draw and label an example of 
7. PQ 


= 
i. Q 


Use Figure Ffor 10-15. Poss' 


10. Name a ray. 


BC 


the figure. Possible drawings are shown. 
8. acute 2RST 9. straight 2 WXZ 


& i Ww x Z 


ible answers are given. 


11. Name an obtuse angle. 


ZABK 


12. Name a line. 


13. Name a line segment. 


AC BR 
14. Name aright angle. 15. Name an acute angle. Figure F 
ZPRC ZKBR 
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Math Processes and Practices ANALYZE LOOK FOR STRUCTURE - PRECISION 


Problem Solving « Applications (reer 


Use the picture of the bridge for 16 and 17. 


17. Use Diagrams 


Which angle appears to be 


16. Classify 2A. 


right obtuse? ze 


18. GWE) How many different angles are in Figure X? 
List them. 


10; possible list: zABD, 2DBE, 2EBF, 2FBC, ABE, 2DBF, 


ZEBC, ZABF, 2DBC, zABC 


19, GEEZ) vanessa drew the angle at the right and named it 
ZTRS. Explain why Vanessa’s name for the angle is incorrect. 
Write a correct name for the angle. 


Possible explanation: the vertex should be the middle letter 


in the angle’s name; ZTSR or ZRST 


. GRIESE) write the word that describes 
the part of Figure A. 


ray 


acute angle | 


line | line segment | 


right angle | 


line segment 


line 
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Figure A 


Meeting Individual Needs 


A New Angle on Trains 


and Train Stations 


Differentiated Centers Kit 

Activities Literature 
Concentrate! 
—— Students = 

: complete 

‘é |= orange 

Ese, ~~ Activity 
Card 13 by 


matching the names of lines, 
angles, and two-dimensional 
shapes to pictures. 


Students read 
about lines, 
angles, and plane 
figures that can 
be found in 

train stations. 
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© ELABORATE } 


I 
Problem Solving ¢ Applications 


MPP4 Mathematical Modeling 
Figures for Exercises 16-17 are shown in 
the picture. 


For Exercise 18, students must understand 
that one point can be the vertex for more 
than one angle and one ray may be part of 
more than one angle. 


Math on the Spot 


Video Tutor 
Use this video to help students model and 
solve this type of Think Smarter problem. 


‘€1)) Math on the Spot videos are in the Interactive 


diy Student Edition and at www.thinkcentral.com. 


Exercise 20 assesses students’ ability to 
identify basic geometric figures. Students 
who switch the answers for line and line 
segment but answer all other parts correctly 
may understand basic geometric figures, but 
may not understand the difference between 
a line and a segment. Students who switch 
the answers for the two angles may be able 
to identify an angle but may not understand 
how to classify the angle. 
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Essential Question 


Using the Language Objective 
Reflect Have student teams divide the 
task and share information to answer the 
Essential Question. 


How can you identify and draw points, 

lines, line segments, rays, and angles? Possible 
answer: | can use the definitions. A point is an exact 
location in space. A line continues without end in both 
directions, as shown by two arrowheads. A line segment 
is part of a line and has two endpoints. A ray is part of a 
line that has one endpoint and continues without end in 
the other direction, as shown by an arrowhead. An angle 
is formed by two rays that have the same endpoint. 


Math Journal UWRITE! > Math 


Draw and label a figure that has 4 points, 
2 rays, and 1 right angle. 
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Practice and Homework 


Use the Practice and Homework pages to 
provide students with more practice of the 
concepts and skills presented in this lesson. 
Students master their understanding as they 
complete practice items and then challenge 
their critical thinking skills with Problem 
Solving. Use the Write Math section to 
determine students’ understanding of content 
for this lesson. Encourage students to use their 
Math Journals to record their answers. 
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Practice and Homework 


mane Lesson 10.1 


Lines, Rays, and Angles 


Learning Objective You will draw and 
name points, lines, line segments, rays, and 


Draw and label an example of the figure. angles and classify angles based on how they 


Possible drawings are shown, ©mpare to the measure of a right angle. 
1. obtuse ZABC 


Think: An obtuse angle is greater than 
A aright angle. The middle letter, B, names 
the vertex of the angle. 


2. GH 3. acute ZJKL 4. BC 


Use the figure for 5-6. 
Possible answers are given. 


5. Name a line segment. 


EF ZEJF 


6. Name aright angle. 


Problem Solving (Rend 


Use the figure at the right for 7-9. 


7. Classify ZAFD,__ obtuse 
8. Classify 2CFE.___fight__ 


9. Name two acute angles. 


Possible answers: ZAFB and ZDFE 


10. (WRITE) » Math Draw and label a figure that has 
4 points, 2 rays, and 1 right angle. 


Check students’ drawings. 
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Lesson Check 


1. The hands ofa clock show the time 12:25. 


What kind of angle exists between the hands 


of the clock? 


obtuse 


2. Use letters and symbols to name the figure 
shown below. 


a 


AB 


Spiral Review 


3. Jan’s pencil is 8.5 cm long. Ted’s pencil is 
longer. Write a decimal that could represent 
the length of Ted’s pencil? 


Possible answer: 9.0 cm 


4. Kayla buys a shirt for $8.19. She pays 
with a $10 bill. How much change 
should she receive? 


$1.81 


5. Sasha donated — of her class’s entire can 
collection for the food drive. What decimal 


is equivalent to 


100 


92 
100° 


0.09 


6. Jose jumped 83 feet. This was 23 feet farther 
than Lila jumped. How far did Lila jump? 


554 


\ FOR MORE PRACTICE 
€ YD GO TO THE 


Wey Personal Math Trainer 
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Continue to practice concepts and skills with 
Lesson Check. Use Spiral Review to engage 
students in previously taught concepts and to 
promote content retention. 
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